General practitioners (GPs) play a key role in the delivery of smoking cessation interventions to their patients. Even a GPs' minimal intervention of advising smokers to quit has the potential to significantly benefit smokers' motivation to quit and smoking abstinence.
1;2 Guidelines recommend that GPs put into practice a systematic approach of asking every patient about tobacco use, advising all smokers to quit, assessing smokers' willingness to make a quit attempt, assisting smokers with treatment and referrals, and arranging follow-up contacts. [3] [4] [5] [6] [7] [8] [9] [10] In spite of the well-documented effectiveness of these guidelines 1;6;9 , many GPs fail to routinely implement them. [11] [12] [13] This results in a substantial evidence-practice gap.
Several factors may affect the implementation of smoking cessation care (SCC) in general practice, related to the health professional and the organisation. [14] [15] [16] Personal barriers of GPs that impede the implementation of tobacco support are doubts and concerns regarding their ability to deliver SCC, and the effectiveness and the appropriateness of SCC. [17] [18] [19] [20] Also, organisational barriers may hamper guideline implementation, as GPs often report role confusion, time and financial constraints. 20 For this reason, interventions aimed at enhancing the implementation of SCC guidelines should be multifaceted and tailored to the needs of the health professional and organisation. 2;18;21-25 Training health professionals in improving SCC has been shown to benefit the implementation of counseling tasks, such as asking patients to set a quit date and providing self-help materials, as well as patient smoking abstinence. 26 However, these training programmes often fail to address organisational constraints that impede full implementation of smoking cessation guidelines. 26 Since smoking cessation counseling varies widely between general practices 27 , strategies are needed that address the specific constraints GPs deal with in order to maximize the implementation of smoking cessation support and patients' smoking abstinence rates.
Therefore, we developed and examined the effectiveness of a new low-intensity, practice-tailored training method aimed at improving smoking cessation counseling activities of GPs. This method is tailored to the personal and organisational barriers that arise during the implementation of SCC in regular daily practice. In the present study we focus on the implementation of routinely asking patients' smoking status, advising smokers to quit, and arranging follow-up. This simplified approach (also called the A-A-A approach) has recently been introduced in healthcare settings where professionals face insurmountable barriers, such as a lack of time to provide assistance to smokers who want to quit. 28;29 Because preventive tasks, such as intensive lifestyle counseling, are more often delegated to the practice nurse within Dutch general practice, this simplified approach is a promising solution to reduce the implementation gap of smoking cessation care in general practice.
We hypothesize that our training method will increase GPs' smoking cessation counseling activities, especially the rate at which smokers are identified, advised, and referred. Since we focus on the implementation of GPs' minimal cessation intervention, we expect a small but significant effect on smoker's intention to quit. If trained GPs succeed to increase the rate at which smokers are referred to intensive cessation support, we expect higher rates of long-term smoking abstinence reported by patients of trained GPs.
meThodS

Design
We performed a cluster-randomised controlled trial in general practice. In order to account for a lack of independence between the patients of the same GP, the GP was the unit of randomisation. GPs were matched according to gender, age and practice type and randomly assigned to one of two conditions using a simple randomisation procedure (coin tossing) by an independent researcher not involved in the recruitment of the GPs. Patients were unaware of the allocation during the entire study period. GPs remained unaware about the allocation until after the baseline measurements; thereafter, the GPs were informed about the allocation. GPs in both conditions were aware of the aim of the intervention during the entire study period. The study was approved by the Medical Ethical
Board of the Leiden University Medical Centre (P10.125).
Intervention
We earlier conducted a systematic review on the effectiveness of training healthcare professionals in SCC. 26 The results of this meta-analysis show that a single, short training session is likely to be just as effective as multiple longer sessions. 
Participants
General practitioners
We recruited GPs by letter and a follow-up telephone call. Eligibility criteria were the self-reported number of provided stop-smoking advices per week (maximum of five 31 ), in order not to select 'best practice' GPs only. In addition, we selected only one GP per practice in order to prevent contamination. Among 228 GPs who returned the screening questionnaire, 64 agreed to participate. Six GPs were excluded because they provided on average more than 5 stop-smoking advices per week, and another 9 GPs already had a participating colleague in the same practice; this resulted in 49 GPs for randomisation. After randomisation, 4 GPs who completed the questionnaire during the three weeks after the GP training.
All smoking patients of both the baseline and post-intervention group were sent a postal questionnaire 9 months after the intervention, which was completed by 
Outcomes
The primary outcome was GP smoking cessation counseling. Secondary outcomes were GPs' attitudes, self-efficacy and intentions towards implementing SCC, and patients' intention to quit and long-term smoking abstinence.
GPs' smoking cessation counseling
We measured GPs' smoking cessation counseling by means of GP self-report and patient report. At baseline, GPs in both conditions completed a tracking list at the end of 2 working days per week, during 3 consecutive weeks. Questions were about smoking cessation activities during that day (asking, advising, prescribing pharmacological aids, and referring for behavioural support). In the intervention group, GP training in SCC took place within 2 weeks after this first tracking period. One week after the training a second tracking period started for GPs in both conditions. On those days that GPs completed the tracking lists, all adult patients who visited the participating GPs were asked to complete a questionnaire after consultation. These questionnaires included information on socio-demographics and GP performance with regard to SCC.
GPs' attitudes, self-efficacy and intention towards implementing SCC
Secondary endpoints were GPs' attitudes, perceived self-efficacy and intentions regarding routinely implementing SCC, measured with a pre-and post-questionnaire based on previous studies.
32-34
Patients' smoking behaviour
Patients' intention to quit smoking was dichotomised (0=no intention to quit within 6 months, and 1=intention to quit within 6 months). Smoking patients were sent a postal questionnaire 9 months after the GP training in order to assess long-term smoking abstinence rates. Because patients visit their GP on average 4 times per year, we assumed that most smokers in the baseline group revisited their GP in this 9-month period and as a consequence were exposed to a trained GP (intervention) or non-trained GP (control). 35 Therefore, we included smokers from both the baseline and post-intervention group in the follow-up analyses. We examined self-reported 7-day point prevalence abstinence and continuous abstinence. 36 In total, 225 smokers completed the 9-month follow-up questionnaire (33.7%). Of these responders, 112 smokers consulted a GP in the intervention group (70 at baseline (35.9%) and 42 post-intervention (42.9%)), and 
Sample size
Assuming that 21% of the Dutch adult smokers currently receive a stop-smoking advice from their GP 12 , to detect a doubled proportion of smoking patients receiving a stop-smoking advice from their GP, with a power of 80% (assuming an ICC of 0.013 and a design effect of 1.104 37 based on 25 clusters), 112 smoking patients per group were required.
Statistical analyses
We compared GP characteristics and practice characteristics between the intervention and control group using the c2-test and independent samples t-test for dichotomous and continuous data, respectively. In addition, characteristics of patients in the intervention and control group were compared at baseline and post-intervention. The impact of the training on GP-reported outcomes was assessed using linear regression analyses, adjusting for values at baseline. Missing data were imputed according to the last-observation-carried-forward method, assuming that the outcome data did not change post-intervention. 38 The impact of the training on GP smoking cessation activities reported by patients was analysed using generalised estimating equations (GEE) in order to adjust for clustering. In addition, GEE was used to assess smoking abstinence rates of patients at follow-up. Smokers lost to follow-up were treated as not refraining from smoking at follow-up. 39 
reSulTS
GP cessation counseling
General practitioners
None of the GP and practice characteristics showed a significant difference between the intervention and control condition (Table 1) . With regard to demographics, the sample was similar to the average Dutch GP population. 40 After adjustment for baseline values, we found a difference for the GP reported mean number of stop-smoking advices provided per day post-intervention (difference 0.56 advice per day; 95% CI=0.13-0.98) ( Table 2 ). There was no significant difference in the mean number of times GPs asked smokers about smoking status, referred for behavioural support and prescribed pharmacological aids. Table 3 reports the characteristics of patients at baseline, post-intervention and at follow-up. At baseline, more patients in the control group reported a chronic airway disease compared to the intervention group (15.4% vs. 12.4%; p=0.03). Post-intervention, patients in the control group were younger, more often reported a non-Dutch cultural background and being a smoker (Table 3) .
After adjustment for clustering effects and patient background characteristics, a time-by-condition interaction was found for patients' report of being asked about smoking status (OR=1.94, 95% CI=1.43-2.60) ( Table 2) ; patients in the intervention group who visited their GP post-intervention reported being asked about their smoking status more often than patients who visited their GP prior to the training. We found no effect on patient's report of being advised to quit 
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Baseline n=2068
Post-intervention GPs' attitudes, self-efficacy and intention
We found an effect of the training on GPs' perceived self-efficacy and intention towards implementing SCC (Table 2 ).
Patient's intention to quit and smoking abstinence
After adjustment for clustering effects and patient background characteristics, we found no effects of the GP training on smokers' intention to quit ( Table 2 ).
Nine months after the GP training, more patients in the intervention group (baseline and post-intervention) completed the follow-up questionnaire compared to patients in the control group (38.2% vs. 29.4%; p=0.02). We compared patients who completed the follow-up questionnaire with patients who did not complete the questionnaire. The patients did not differ on the background characteristics they filled out in the first questionnaire (age, gender, cultural background, and educational level). Also, responders and non-responders did not differ on the number of times they reported being asked about their smoking behaviour, were advised to quit, were prescribed pharmacotherapy or were referred for behavioural counseling during the GP visit, as indicated in the first questionnaire.
After controlling for clustering effects and patient background characteristics, 26 .8% of patients in the intervention group reported not having smoked during the past 7 days and 10.8% refrained from smoking since they completed the first questionnaire (Table 4 ). In the control group 25.0% and 7.1% of the patients reported 7-day point prevalence abstinence and continuous abstinence, respec- tively. We did not find an effect on long-term patient smoking behaviour (Table   4) . Also, when analysing responders of the baseline and post-intervention group separately, no effect of the GP training on long-term smoking abstinence was found (data not shown). We performed a sensitivity analysis using the conservative assumption that non-responders did not change their behaviour and still smoked at follow-up. 39 This analysis did not change the findings on long-term patients smoking abstinence rates (Table 4) .
dISCuSSIon
Major findings
This study evaluated the effectiveness of a low-intensity, practice-tailored training in smoking cessation care (SCC) for GPs, addressing both personal and organisational barriers that arise during the implementation of these counseling activities. After the training we found significant differences between trained and untrained GPs on the frequency they asked about smoking (according to the patients) and gave advice to quit (according to the GPs themselves).
However, we did not find an effect on the arrangement of follow-up support, neither on provision of pharmacological therapy, nor on referrals for behavioural support. In addition, we found no effects on patients' intention to stop smoking after GP consultation and long-term cessation rates.
Study findings compared to previous research
Our training managed to increase the frequency at which patients reported being asked about smoking, and at which GPs reported the provision of stop-smoking advices. Compared to several other training programmes that did not find an increase in these counseling activities, this is a hopeful outcome. [41] [42] [43] However,
we found relatively small rates of smokers for whom GPs had arranged referral and follow-up; other studies found rates of behavioural follow-up ranging from 25-59% and pharmacological prescriptions from 14-37%. [41] [42] [43] [44] [45] With regard to the long-term effect of the GP training on patients' smoking behaviour, a recent meta-analysis of 14 studies found comparable long-term quit rates as a result of training health professionals in smoking cessation care. 26 However, the majority of the individual studies within this meta-analysis did not confirm statistical significance between quit rates in the intervention and control group, which is in line with our finding. Although our data suggest that trained GPs more often advised smokers to quit, they failed to increase referral rates and the intention to quit of smokers. This might explain the lack of long-term to evidence-based cessation support. 46 In addition, more and more studies show the increasing role and effectiveness of in-practice cessation support delivered by practice nurses. [47] [48] [49] [50] [51] Moreover, referring and connecting smokers to evidencebased quit lines is likely to increase smoking cessation.
29;52
Strengths and limitations
Some limitations with regard to the study design should be considered when interpreting the results of our study. First, the exact response rate of patients who completed the questionnaire at baseline and post-intervention is unknown.
Reasons for non-response might be attributed to GPs who did not hand over the patient questionnaires, or to patients who forgot or were unwilling to complete the questionnaire.
Second, participating GPs relatively often advised their patients to quit at baseline (40.2% and 43.8%, respectively, compared to only 21% found in another Dutch study. 12 An explorative analysis showed that the GPs' awareness of the aim of the intervention and completing tracking lists regarding smoking cessation counseling might make them more prone to ask about smoking, compared to GPs that did not complete tracking lists and were unaware of the study topic (data not shown). Despite this possible priming effect, we found an additional significant effect of the training on the number of times patients who were asked about their smoking status (patient-reported) and advised to quit (GP-reported).
A third limitation is the fact that smoking abstinence at follow-up was selfreported and lacked biochemical verification due to financial constraints. In addition, a large number of patients were lost to follow-up (66.4%), especially in the control group (69.9%). Attrition is common in lifestyle intervention trials, which may affect the study power, cause bias and threaten generalisability. 
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GP training in smoking cessation care 97 a (trained) practice nurses during the study period, which may have contributed to the lack of effect on GPs' referrals for behavioural cessation support.
Nevertheless, the major strengths are the pragmatic nature of this study (a low-intensity and pragmatic training method) in a specific setting (GP practice), tested in a cluster-randomised controlled trial preventing contamination between GPs, with outcome measures being assessed on both short-term GP and long-term patient level.
Conclusions
Our low-intensity, practice-tailored training for GPs in the implementation of asking patients' smoking status, advising smokers to quit, and arranging referral 
